Properties of the collagenous domain of the alpha 3(IV) chain, the Goodpasture antigen, of lens basement membrane collagen. Selective cleavage of alpha (IV) chains with retention of their triple helical structure and noncollagenous domain.
A third chain, alpha 3(IV), of basement membrane collagen was recently discovered and was identified as the primary target for the autoantibodies of patients with Goodpasture syndrome (Saus, J., Wieslander, J., Langeveld, J. P. M., Quinones, S., and Hudson, B. G. (1988) J. Biol. Chem. 263, 13374-13380). In the present study, this chain was excised in the form of a truncated promoter by cleavage of basement membrane with Pseudomonas aeruginosa elastase and characterized. The triple helical structure and NC1 domain were retained. Elastase selectively cleaved at a site within the triple helical domain of the alpha 3 chain that is distinct from the cleavage site of the alpha 1 and alpha 2 chains. The truncated alpha 3 chain was found to contain 1460 residues, of which 1225 comprise the collagenous domain, and is cross-linked within this domain by disulfide bonds, forming a high Mr complex (greater than 300,000). Truncated protomers with a length of 340 nm corresponding to the theoretical length for the truncated alpha 3 chain were observed by electron microscopy as suprastructures in which the triple helical domains of three protomers were interwined. These protomers were also connected to each other and to the 140-nm protomers that appear to be comprised of the alpha 1 and alpha 2 chains. These results extended the known length of the alpha 3 chain by about 1000 residues and suggested that protomers of this chain self-associate through interactions between their triple helical domains and between their NC1 domains.